Lymphocytes having abundant cytoplasm and many azurophilic granules have been termed large granular lymphocytes (LGL).2 Functionally, these cells have natural killer (NK) and antibody-dependent cell-mediated cytotoxic (ADCC) activity., Lymphoproliferative disorders of LGL have been reported in man, the rat, and the cat.2.3J0 The disease course is often chronic and occurs in older patients.z Lymphoproliferative diseases are uncommon in the The following case report describes an unusual tumor comprised of cells similar to LGL in an adult horse.
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A 14-year-old castrated male quarter horse was presented with a 3-week history of depression, abdominal discomfort, anorexia, weight loss, and a 4-day history of diarrhea. Abdominal masses were palpated on rectal examination. Abnormal laboratory findings from a routine screening panel of tests included: total white blood cell count, 4,4OO/pl; segmented neutrophils, 2,948/p1; lymphocytes, l,l88/p1; grossly lipemic serum; albumin, 2.7 g/dl; alkaline phosphatase, 698 international units (IU)/liter; total bilirubin, 3.6 mg/dl; direct bilirubin, 1.2 mg/dl; indirect bilirubin, 2.4 mg/dl; phosphate, 6.6 mg/dl; total protein, 6.2 g/dl; sodium, 130 mEq/liter; total CO,, 21 mmol/liter; cholesterol, 3 11 mg/dl; and triglycerides, 1,980 mg/dl. Additional test results were: antipyrene clearance, normal; d-xylose absorption, delayed peak but normal levels reached; and antinuclear antibody test, negative.
Peritoneal fluid analysis revealed 25,800 nucleated cells/ pl, 180,000 red blood cellslpl, 4.5 g/dl protein, and a 1.023 specific gravity. Cytologically, 99% of the cells were granular malignant cells and 1 Yo were neutrophils. The neoplastic cells were about 15-20 pm in diameter. Nuclei were round, often eccentrically located, and had a coarse chromatin pattern with no obvious nucleoli. These cells had a moderate amount of pale blue cytoplasm containing large, irregularly shaped azurophilic granules which did not stain for peroxidase or alpha naphthyl acetate esterase. In 80% of the cells, the cytoplasm formed a pseudopod ( Fig. 1 ). Cells without pseudopods were larger and had fewer cytoplasmic granules. Cytoplasmic vacuoles were commonly seen in the malignant cells. A few (1Yo) neoplastic cells were pyknotic and had undergone karyorrhexis.
Ultrastructurally, neoplastic cells from the abdominal fluid had eccentrically located, round to ovoid nuclei and abundant cytoplasm. Condensed chromatin surrounded the nucleoli and marginated to the nuclear membrane. The most remarkable cytoplasmic finding was the large, membranebound granules which contained an electron-dense matrix ( Fig. 2 ). These granules were usually clustered close to the Golgi apparatus but away from the nucleus. Other cytoplasmic organelles included a distinct Golgi apparatus and vesicles, profiles of endoplasmic reticulum, small mitochondria, microfilaments, and a large focal accumulation of glycogen. Most cells had numerous cytoplasmic microvilli.
The horse was euthanized. Gross necropsy examination revealed the following: a marked decrease in subcutaneous fat reserves and skeletal muscle mass; severe enlargement of hepatic, mesenteric, sublumbar, and gastric lymph nodes; distended, tortuous intestinal lymphatics; segmental dilatation (25-cm diameter) of the jejunum with pale, firm, thickened walls and mucosal ulceration; numerous 1-2 mm mucosal erosions of the large and small colon; several 5-10 cm linear mucosal ulcers in the rectum; a slightly small liver with several large (up to 8 cm) yellow/white protruding nodules, and on cut surface, miliary, white foci near large blood vessels and a firm, white, lobulated, anterior mediastinal mass (20 x 25 cm).
Microscopically, pleomorphic lymphoid cells were distributed throughout interstitial tissues ofthe small intestine, large intestine, liver, kidney, lymph nodes, and pancreas with low numbers in the red pulp of the spleen and scattered within a hypercellular, but otherwise normal, bone marrow. Hepatic infiltrates extended from portal areas a variable distance into adjacent lobules, occasionally forming coalescent masses. There was mild biliary hyperplasia and hepatic lipidosis. Villous atrophy was evident in the small intestine. Neoplastic intestinal infiltrates throughout the intestine were predominantly located in the lamina propria and submucosa, but there was transmural involvement of the small colon and dilated segment of jejunum. A moderate number of granulated lymphoid cells were scattered within the mucosal epithelium. Affected lymph nodes were almost completely effaced with marked involvement of surrounding connective tissues. Unaffected nodes had small, inactive follicles with marked diminution of the paracortex; plasma cells filled the medullary trabeculae and cortical parenchyma. Pancreatic acinar tissue was atrophic in areas of neoplastic infiltration. Neoplastic cells had large, round to indented, central to eccentric nuclei with coarsely clumped chromatin. Cytoplasm was abundant, clear to pale eosinophilic, often containing a distinct, perinuclear cluster of approximately 10 to 20 small, uniform (< 1 pm) eosinophilic granules; these were occasionally in the area of nuclear indentation (Fig. 3) . Cell borders were mostly indistinct. Mitoses were common (four to five per high power field). Cytoplasmic granules stained dark Fig. 1.  Fig. 2 .
Large granular lymphocytes with pseudopod formation. Wright-Giemsa stain. Ultrastructural appearance of large granular lymphocyte from the peritoneal fluid. blue to black with phosphotungstic acid hematoxylin, were negative with Giemsa and toluidine blue stains, and were occasionally periodic acid-Schiff (PAS)-positive (diastase resistant). Positive cytoplasmic staining with PAS was abrogated with prior diastase treatment indicating the presence of glycogen. Thick to thin reticulum fibers enveloped many neoplastic cells.
Immunofluorescent staining revealed granular IgG deposits in the glomeruli; IgG-, IgM-, and IgA-producing plasma cells in the mesenteric lymph node; IgA staining of villous epithelium and plasma cells in the small intestine; IgG plasma cells and granular deposits and IgM plasma cells in the spleen; and IgG and IgM plasma cells in the mesenteric mass. There was no specific staining in the liver or colon.
A malignant tumor was diagnosed in this horse from cytologic evaluation of abdominal fluid. The cytoplasmic granules and atypical cellular morphology were best seen in cytological specimens. Cells from the abdominal fluid had characteristics of large granular lymphocytes described in rats and man.2Jo Reported staining characteristics and ultrastructure of these LGL granules vary; however, common findings include staining for acid phosphatase and beta glucuronidase and failure to stain for nonspecific esterase and peroxidase.2 Similarly, granules in this horse did not stain for nonspecific esterase, peroxidase, Giemsa, and toluidine blue and did stain with PAS and phosphotungstic acid hematoxylin. U1trastructurally, granules resembled lysosomal structures found in tumors of LGL'S.*.~,I~ Also, the pseudopod or hand mirror appearance is compatible with cells of lymphoid origin, but has also been reported in granulocytic cells. ' In man, LGL proliferations have been associated with lymphocytosis, neutropenia, and immune-mediated disease.2 This horse was neutropenic and had immune deposits in the kidney but was lymphopenic and antinuclear antibody test-negative. Other differentials for granulated tumor cells in the horse include mast cell tumor, basophilic enteritis, myeloproliferative disease, melanoma, granular cell tumors, and neoplasm ofglobule leukocytes. Both light and ultrastructural cell morphology as well as organ distribution were incompatible for these en ti tie^.^.^^^ Hyperlipemia with markedly elevated triglyceride and cholesterol levels was noteworthy. Hyperlipemia is less common in horses than ponies but has been associated with reduced caloric intake as a sign of primary d i~e a s e .~ Development of hyperlipemia can be exacerbated by azotemia,5 although this was not evident here. Neoplastic infiltration of the liver and anorexia could contribute to the observed hyperbilirubinemia. Although the diarrhea can be an explanation for the decreased albumin, sodium, and total COz, the horse could absorb d-xylose, indicating that the extent of neoplastic infiltration in the small bowel was not causing malabsorption syndrome.8 Histologically and immunologically, increased plasma cells were detected in both neoplastic and non-neoplastic tissue. Plasma cells and a mixed lymphoid cell population have been found in equine lympho-sarc0mas.~.8 The importance of this observation is unknown.
